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Editorial
Preface
It is evident from the articles in this special issue that applications of singularity theory have spread far and wide
into other branches of mathematics and science. Singularity theory as we know it today grew out of the work of Hassler
Whitney and René Thom in the 1950s and 1960s, with crucial input from Bernard Malgrange and John Mather who put so
many of Thom’s beautiful ideas on a sound mathematical footing. One of the ﬁrst to apply these powerful new methods
to explore the differential geometry of surfaces, at a level of detail not possible before, was Ian Porteous, who died on
30 January 2011, aged 80. Ian was known to a great many people working in singularity theory and its applications. He
continued to attend and speak at conferences well into his 70s and as recently as 2007 was on the jury of a French PhD in
the area of computational geometry of surfaces. He was also well known in the UK for his unﬂagging enthusiasm in bringing
real mathematics that was also fun to young people in high schools through initiatives such as Challenge competitions,
Masterclasses, the FunMaths Roadshow and a Maths Club at the University of Liverpool where he worked from 1959 until
his ‘retirement’ (so-called) in 1998. He gave an interactive presentation to the Maths Club on 29 January 2011, the day
before he died.
The editors of this volume dedicate it respectfully to the memory of Ian Porteous.
After a ﬁrst degree at Edinburgh in his native Scotland, Ian completed a doctorate under the supervision of Michael
Atiyah, at Trinity College Cambridge, the degree being awarded in 1960. The subject was Chern classes of an algebraic
variety, speciﬁcally the effect of dilatation (‘blowing up’) of a subvariety, and Ian proved a conjecture of Todd, Segre and
van der Ven. He spent the academic year 1961–1962 at Columbia University where he was much impressed by the seminars
and courses of Serge Lang. He transplanted courses to Liverpool and wrote them up in the book Topological Geometry (1969,
second edition 1981), which traces a path through linear algebra, Clifford algebras (themselves the subject of a book Clifford
Algebras and the Classical Groups (1995)), topological spaces, manifolds, Lie groups and Lie algebras.
But it was with the ‘Liverpool Singularities Symposium’ in 1969–1970 that Ian found his main life’s work in mathemat-
ics. He published three articles in the Proceedings, ‘Simple singularities of maps’, ‘Todd’s canonical classes’ and ‘Geometric
differentiation, a Thomist view of differential geometry’. In the ﬁrst of these he proved in a geometric way what is now
the ‘Thom-Porteous Formula’ relating the singularity classes Σ i of a mapping f between manifolds to the Chern classes
of f . The topic of ‘Thom polynomials’ continued to interest Ian for many years and he eagerly followed the spectacular
recent developments in the work of Richard Rimanyi and others.
The third article was on ‘normal singularities’ which we now call singularities of the distance-squared function on a man-
ifold, and it was the beginning of a long love affair with differential geometry, especially the exquisite detail of the geometry
of surfaces in 3-space which is possible using classiﬁcation of functions and mappings. From focal sets Ian moved to ridge
curves (where a sphere has exceptional, or A3 contact, with a surface) and studied their patterns, their relation to umbilic
points and their evolution when the surface changes shape. He was a master of the ‘pregnant example’, one which gave
useful information about the general case, in a vivid way. Thus bumpy spheres, bumpy tennis balls and other similar objects
found their way into the literature. Besides an article ‘The normal singularities of a submanifold’ in the Journal of Differential
Geometry (1971) and others in the Proceedings of the Arcata Symposium in 1981, Ian expounded his approach to this subject
in the book Geometric Differentiation, for the Intelligence of Curves and Surfaces (1994 and 2001). He made his calculations so
far as possible coordinate-free, in the spirit of the earlier book on Topological Geometry and developed this technique to
a high level of sophistication.
Besides his work in original mathematics, Ian was a dedicated translator of other people’s work from the Russian. He
translated many articles by V.I. Arnol’d, and also revised an earlier translation of Volume I of the well-known book Singu-
larities of Differentiable Maps by Arnol’d, S.M. Gusein-Zade and A.N. Varchenko.
Ian’s interest in ridges did not stop at those on smooth mathematical surfaces in 3-space. He was an ardent hill-walker
and, in company with a group of younger friends, he celebrated his 80th birthday by climbing Crinkle Crags, in the Lake
District of Cumbria in England. He made an annual expedition, almost a pilgrimage, to the Highlands of Scotland, again in
the company of younger friends, and he inspired many to share his love of mathematics and his love of wild places.0166-8641/$ – see front matter © 2011 Elsevier B.V. All rights reserved.
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380 EditorialThe International Workshop on Singularities in Generic Geometry and applications took place in Valencia, on March 23–27,
2009 and was addressed to specialists in Singularity Theory interested in Applications, as well as other researchers willing
to connect with the Singularity Theory techniques. It was the ﬁrst of what we expect to be a series of meetings, whose
second edition took place in Bedlewo in May 15–21, 2011. The main topics of the Workshop were: Singularities of smooth
maps, Generic Geometry, Applications to Computational Vision and Image Analysis, Applications to Robotics, Applications
to Control Theory, Singularities of Caustics and Wavefronts, Classiﬁcations of singularities of differential forms, Topological
invariants.
The workshop was attended by 75 participants from different countries (Austria, Brazil, Japan, Mexico, Poland, Portu-
gal, Russia, Spain, UK and USA) and sponsored by Universitat de València, Universitat Politècnica de València, Facultat de
Matemàtiques (UV), Instituto Universitario de Matemática Pura y Aplicada (UPV), Escola Tècnica Superior de Gestió en Ed-
iﬁcació (UPV), Generalitat Valenciana, Ministerio de Ciencia e Innovación, Red Española de Topología (RET) and the JSPS
International Training Program (ITP)-Japan.
This volume contains a selection of original research papers submitted by participants at the Workshop, that were refer-
eed and selected following the usual standards of this journal. We would like to thank the authors for their contributions,
the referees for their help in the selection process and their valuable suggestions for improvements and Javier Roig Girbes
for his help in the preparation of these Proceedings.
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